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ABSTRACT

Introduction: pediatric nurses are believed to play a crucial role in mitigating and adapting to the impacts 
of climate change on children’s health. Consequently, this study aims to compare nurses’ knowledge, skills, 
and attitudes regarding climate change and its effects on children from hospitals in two provinces in Egypt. 
Methods: a cross-sectional comparative study was conducted involving staff nurses working in different 
pediatric units in hospitals across two provinces in Egypt. A total of 336 nurses were purposively selected 
as participants. Data collection utilized three tools: a designed structured questionnaire for knowledge, a 
climate health skills rating scale, and an attitude scale. 
Results: in Beni-Suef hospitals, a significant proportion of participants exhibited poor knowledge, skills, 
and attitudes (48,2 %, 50,6 %, and 54,2 %, respectively). In contrast, most participants in Al Azhar hospitals 
demonstrated good knowledge, skills, and attitudes regarding climate change (69,6 %, 29,2 %, and 82,1 %, 
respectively). These differences between the two provinces were highly statistically significant (P = 0.001). 
Conclusion: nurses at Al Azhar Hospital exhibited higher levels of knowledge, skills, and attitudes regarding 
climate change compared to their counterparts at Beni-Suef Hospital.
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RESUMEN

Introducción: se cree que las enfermeras pediátricas desempeñan un papel crucial en la mitigación y 
adaptación a los impactos del cambio climático en la salud de los niños. En consecuencia, este estudio 
tiene como objetivo comparar los conocimientos, habilidades y actitudes de las enfermeras con respecto al 
cambio climático y sus efectos en los niños de los hospitales de dos provincias de Egipto.
Métodos: se realizó un estudio comparativo transversal que involucró a enfermeras de plantilla que trabajaban 
en diferentes unidades pediátricas en hospitales de dos provincias de Egipto. Se seleccionó deliberadamente 
a un total de 336 enfermeras como participantes. La recopilación de datos utilizó tres herramientas: 
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un cuestionario estructurado diseñado para el conocimiento, una escala de calificación de habilidades de 
salud climática y una escala de actitudes. 
Resultados: en los hospitales de Beni-Suef, una proporción significativa de participantes exhibió conocimientos, 
habilidades y actitudes deficientes (48,2 %, 50,6 % y 54,2 %, respectivamente). En cambio, la mayoría de 
los participantes de los hospitales de Al Azhar demostraron buenos conocimientos, habilidades y actitudes 
con respecto al cambio climático (69,6 %, 29,2 % y 82,1 %, respectivamente). Estas diferencias entre las dos 
provincias fueron estadísticamente muy significativas (P = 0,001). 
Conclusión: las enfermeras del Hospital de Al Azhar mostraron mayores niveles de conocimientos, habilidades 
y actitudes con respecto al cambio climático en comparación con sus contrapartes del Hospital Beni-Suef.

Palabras clave: Cambio Climático; Enfermeras; Conocimientos; Habilidades; Actitudes; Niños.

INTRODUCTION
Climate change emerges as the foremost threat to global health in the current century, and its impacts are 

palpable across children’s lifetimes.(1,2) This phenomenon, denoting a discernible shift in weather patterns, 
stems directly from human interventions in the Earth’s atmosphere, primarily the escalating concentrations of 
greenhouse gases worldwide. Effectively combatting climate change and safeguarding public health necessitate 
concerted efforts to curtail greenhouse gas emissions, achievable only through international collaboration and 
a commitment to both mitigation and adaptation measures.(3,4)

Children, the most vulnerable demographic in society, bear the brunt of climate change’s adverse effects 
on health. This injustice transcends generations, with climate change emerging as the most significant threat 
children face today.(5) Particularly susceptible during infancy and childhood, children experience heightened 
sensitivity to environmental conditions.(6) Regardless of residing in urban or rural settings, children face health 
risks from both toxic substances and climate change in their living, learning, and playing environments.(7) Despite 
contributing minimally to climate change, children suffer disproportionately from its consequences, with impacts 
extending to essential elements like clean air, potable water, nutritious food, and secure surroundings.(8,9)

The health impacts of climate change on children, as identified by the US Climate and Health Assessment, 
encompass malnutrition, insect-borne illnesses, diarrheal illnesses, heat stress, depression, anxiety disorders, 
and air pollution-related diseases. These factors collectively contribute to heightened mortality and morbidity 
rates among children.(10,11) Concurrently, climate change and environmental degradation pose significant 
obstacles to upholding children’s rights, impeding their ability to grow up in a safe and secure environment.(12)

Global statistics from the World Health Organization reveal that a staggering 93 % of children under fifty, 
approximately 1,8 billion, breathe extremely polluted air, endangering their health, growth, and development. 
Air pollution alone contributes to 20 % of newborn deaths globally.(13) Moreover, approximately 800 million 
children worldwide contend with elevated blood lead levels, with one in three children surpassing five 
micrograms. Childhood lead exposure correlates with stunted growth, diminished IQ, attention problems, 
and learning difficulties.(14) Environmental factors contribute to 80 % of disorders, with efforts to mitigate 
environmental hazards potentially preventing 26 % of deaths in children under five.(7)

The surge in air and environmental toxins coincides with an increased prevalence of malignancies, diabetes, 
neurological diseases, and bronchial asthma in children globally.(15,16) Notably, up to 500 million children face 
an elevated risk of flooding, while 160 million are similarly affected by drought. Projections indicate that 
over half a billion children will inhabit regions experiencing extreme water stress by 2040.(17) Environmental 
degradation in the Arab region alone is attributed to 420,000 premature deaths, constituting 20 % of total 
fatalities.(18) Developing nations bear the brunt, with 92 % of pollution-related deaths occurring in these regions.
(19,20) Predictably, between 2030 and 2050, an additional 250 000 deaths annually are anticipated due to climate 
change-related causes, with direct health impact costs projected to double from $2 billion in 2015 to $4 billion 
in 2030.(18,21)

Egypt serves as a poignant example of a country highly susceptible to climate change, facing risks to economic, 
health, and environmental sustainability.(22) The country’s low ranking of 94th in the 2020 Environmental 
Performance Index underscores these vulnerabilities.(23) In Egypt’s capital, Cairo, air pollution alone is linked 
to an alarming annual premature death toll of 12,600 cases, accounting for 59 % of total deaths.(24,25) The 
associated health and economic costs are staggering, with estimates reaching 12569 deaths and an annual 
healthcare burden of 45-48 billion pounds, equivalent to 1,3-1,4 % of the GDP in 2016/2017.(22)

The impact of inadequate drinking water in Egypt is equally stark, with patients spending an average of 2,8 
billion days in hospitals due to water-related diseases. Deaths attributable to water unavailability and diarrheal 
diseases further compound the public health crisis, with associated costs reaching an estimated 39 billion 
annually.(26) Coastal areas, home to a mere one-fifteenth of Egypt’s population, are projected to face severe 
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flooding, necessitating relocation and exposing residents to emotional trauma, mold development, and other 
physical risks associated with extreme weather.(10,24)

Nurses, positioned uniquely within the healthcare system, play a pivotal role in identifying climate change 
threats to children’s health and at-risk children. Their integral role in enhancing children’s health and well-being 
necessitates an understanding of the health problems linked to climate change.(27,28) As frontline healthcare 
providers, nurses are crucial in analyzing and preparing for local impacts on children’s health due to climate 
change-related disasters.(29,30)

Possessing a powerful voice in society and healthcare, nurses can initiate immediate change by implementing 
sustainability practices.(31,32) Pediatric nurses, in particular, can mitigate the adverse effects of climate 
change by providing proactive information to parents and children, joining green teams, and contributing 
to environmentally friendly practices within healthcare settings.(33,34) Aligning with Goal No. 3 of the United 
Nations’ 17 Sustainable Development Goals, nurses contribute significantly to ensuring healthy lives and 
well-being for all people by 2030. Addressing the burden of disease related to the environment becomes 
paramount as environmental exposure increasingly impacts children’s health in the context of climate change 
and biodiversity loss.(4,23)

Significance of the Study
Egypt stands out as one of the nations most susceptible to the repercussions of climate change, as attested by 

individual countries reporting to the UN Convention on Climate Change. The report highlights that both current 
and future climatic conditions pose a significant environmental threat, challenging Egypt’s developmental 
trajectory and adversely impacting the health of its population, particularly children.(22) While climate change 
is a globally recognized issue, there is a paucity of research exploring the role of nurses in ameliorating the 
adverse effects on Egyptian children. Existing literature reveals that a lack of awareness and misconceptions 
among nurses about climate change contribute to delayed recognition of its health effects on children, resulting 
in increased mortality and morbidity. Given the heightened vulnerability of children to climate change risks, 
the study’s significance is unquestionable. Consequently, this research aimed to compare nurses’ knowledge, 
skills, and attitudes regarding climate change and its effects on children from hospitals in two provinces in 
Egypt. 

METHOD

Study Design
This study employed a cross-sectional comparative research design to address the following questions:

•	 What is the extent of nurses’ knowledge regarding the health implications and their role in 
mitigating the adverse effects of climate change on children?

•	 What are the skills and attitudes of nurses concerning climate change?

Study Setting
The study took place in two provinces of Egypt, namely Cairo City and Beni-Suef City, encompassing various 

pediatric units such as the neonatal intensive care unit, pediatric intensive care unit, pediatric medical 
department, and pediatric outpatient clinic. In Cairo City, data was collected from three hospitals: Bab El 
Shaareya University Hospital, Al Hussein University Hospital, and Al Zahraa University Hospital, all situated in 
the center of Cairo City and affiliated with Al Azhar Institution. These hospitals serve as teaching and unpaid 
hospitals for all departments, providing comprehensive healthcare services for children. Another set of data 
was obtained from Beni-Suef hospitals, including Beni-Suef University Hospital, Beni-Suef General Hospital, 
and Health Insurance Hospital located in the center of Beni-Suef City. These governmental hospitals offer free 
health services for both urban and rural areas, ensuring children receive full medical care. The study sample 
was graphically chosen from hospitals in two provinces of Egypt (Cairo City and Beni-Suef City). These hospitals 
were selected based on the caliber of health interventions offered, accessibility, and approval to participate 
in the study.

Subjects and Sampling Procedure
A purposive sample comprised of staff nurses employed full-time as nursing care providers in the previously 

mentioned settings. The participants were divided into two groups: the first group from Al Azhar Hospitals, 
consisting of 168 nurses, and the second group from Beni-Suef Hospitals, also comprising 168 nurses. The total 
sample size was 336 nurses from both groups. The inclusion criteria included nurses working in pediatric units 
with a minimum of six months of experience and agreed to join the study. The exclusion criteria encompassed 
nurses who were not present when the data was gathered or those who did not agree to join the study.
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Sampling procedure
The sample size was computed using the equation to determine the intended size:

Finally, 336 nurses representing two distinct provinces.

Study Tools
Drawing from recent relevant research and literature, the authors developed study tools designed to simplify 

comprehension for nurses. The questionnaire, initially crafted in their native language, was subsequently 
translated into English. 

Tool (I): Structured Questionnaire for  knowledge
It comprises four sections:

1. Demographic datasheet: this section delves into key demographic details of the nurses, including 
age, sex, education, years of experience in the pediatric unit, and participation in courses or symposiums 
related to climate change.

2. Nurses’ Knowledge about Climate Change: this segment, developed by the authors with reference 
to the World Health Organization,(18) encompassed nine true and false questions exploring the meaning of 
climate change, its causes, high-risk groups, and associated factors.

3. Health Implications of Climate Change on Children: crafted by the researchers based on Felicilda-
Reynaldo et al.(19) this section involved 15 true and false questions regarding waterborne diseases, air 
pollution-related illnesses, vector-borne diseases, foodborne diseases, malnutrition, heat and cold-
related illnesses, mental health changes, physical injuries due to natural disasters, interference with 
medical facilities during extreme weather conditions, and increased violence and felony due to lifestyle 
and personality changes.

4. Role of Nurses Regarding Climate Change: developed by the authors using guidelines from Nurses and 
Nurse Practitioners of British Columbia,(34) this section included five true and false questions addressing 
topics such as establishing green teams in the workplace, promoting smart and healthy climates, educating 
parents about climate change and sustainability, participating in multi-sector climate action plans, 
preparing for emerging demands, and providing health interventions for the impact of climate change on 
children. Each correct response earns one point, while incorrect or unanswered questions receive zero 
points. The mean of the total score of the questionnaire determines knowledge classification as either a 
good level (≥80 %) or a poor level (<80 %).

Tool (II): Climate Health Skills Rating Scale
Developed by the authors drawing on Alvarez-Garcia et al.(35) this scale assessed nurses’ climate change skills 

through 12 items rated on a five-point Likert scale (1 to 5). The highest possible score is 60 points, with skill 
levels categorized as follows: excellent (85 %-100 %), very good (70 % < 85 %), good (55 % < 70 %), insufficient 
(50 < 55 %), and poor (<50 %).

Tool (III): Nurses’ Attitude About Climate Change
Formulated by the authors based on the work of Deveci et al.(36) this tool measures nurses’ attitudes toward 

climate change. It consists of nine sentences rated on a five-point Likert scale (1 for strongly disagreeing to 5 
for strongly agreeing), with a maximum score of 45 marks. Attitudes are categorized as negative (<60 %), or 
positive (≥60 %).

Validity, reliability and pilot study:
•	 A committee of seven experts in pediatric nursing ensured content validity and reviewed the tools 

for completeness, accuracy, phrasing, duration, structure, and overall appearance. Tools were modified 
based on the panel’s feedback. Internal reliability, assessed using Cronbach’s alpha, yielded values of 
0,86 for the knowledge sheet, 0,94 for climate health skills, and 0,93 for attitude toward climate change.

•	 A pilot study involving 34 nurses (10 % of the sample) from Beni-Suef and Al Azhar Hospitals informed 
adjustments to the study tool, including reframing, reordering, deleting, and adding certain questions 
based on the pilot study’s results, however, the participants in the piloting were excluded from the final 
report of the study.

Ethical Approval
The protocol received approval from the Research Ethical Committee of Beni-Suef University (Approval 

No: FMBSUREC/06112022). All methods adhered to the 1964 Helsinki Statement and the ethical rules of the 
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university’s national review panel. Nurses interested in participating signed informed written permission forms. 
The anonymity and confidentiality of participants were rigorously maintained, with all information securely 
stored on the corresponding author’s computer. Participants were assured of complete autonomy to join the 
study voluntarily, free from coercion or expectation of reimbursement. Moreover, they retained the freedom to 
withdraw from the study at any point without the need to provide reasons.

Procedure
The authors liaised with study subjects who met the inclusion criteria and expressed willingness to participate 

in the study at their workplace. To facilitate data collection, a comprehensive description of the study’s nature 
and objectives was provided. Subsequently, data collection occurred during both morning and afternoon shifts, 
with each participant dedicating approximately 30 minutes to complete the questionnaire sheets. The data-
gathering phase spanned three consecutive months, commencing in February 2023 and concluding in July 2023.

Statistical Analysis
The IBM SPSS software package, version 25, was employed for data input and analysis. Quantitative data were 

described in terms of mean, standard deviation, and variance. The significance of the findings was determined 
at the 5 % level. To explore interrelationships among quantitative variables, correlation coefficients (r) were 
calculated. Additionally, the t-test was employed for between-group comparisons.

RESULTS
In the context of the study’s findings, table 1 compares demographic factors among pediatric nurses at 

Al Azhar and Beni-Suef hospitals. The total number in the study comprised 336 nurses, equally distributed 
between the two hospitals. Participants’ ages ranged from 31 to 40 years. Regarding education, 45,8 % at Al 
Azhar hospitals and 50,6 % at Beni-Suef hospitals held technical institute degrees, with ≥10 years of experience 
(54,2 % & 49,4 %, respectively). Notably, a majority of nurses lacked climate change training—60,7 % at Al Azhar 
hospitals and 70,2 % at Beni-Suef hospitals. Significant differences in age, education, experience, and training 
were observed between pediatric nurses at Al Azhar and Beni-Suef hospitals (p < 0,001).

Table 1. Comparison of the demographic factors of the nurses (N=336)

Al azhar Hospitals (n=168) Beni-Suef Hospital (n=168) Chi-Square

Age /years N % N % X2 P- value

20-30 33 19,6 55 32,7 131,34 0,000**

31-40 91 54,2 73 43,5

<41 44 26,2 40 23,8

Mean ±SD 39,398±10,176 34,76±8,299

Educational level

Diploma 71 42,3 33 19,6 110,281 0,000**

Institute 77 45,8 85 50,6

Bachelor 20 11,9 50 29,8

Nurses’ experience in the pediatric setting

1<5 years 33 19,6 46 27,4 149,011 0,000**

5<10 years 44 26,2 39 23,2

≥10 years 91 54,2 83 49,4

Joining any symposium or training course about climate changes 

Yes 66 39,3 50 29,8 123,90 0,000**

No 102 60,7 118 70,2

Chi-square test p significant at ≤ 0,001**

The comparison of pediatric nurses’ knowledge about the health implications of climate change on children 
is detailed in table 2. This section outlines the T-test results and mean scores. The total mean score for Al 
Azhar hospitals was 12,01 ± 4,748, surpassing that of Beni-Suef hospitals (10,15 ± 5,299), with a t-test result 
of 8,373 and a significant P-value of 0,000. The highest mean score was attributed to waterborne diseases 
causing gastrointestinal and respiratory issues (0,90 ± 0,302 at Al Azhar Hospital), while the lowest mean score 
pertained to earthquakes and volcanoes causing physical injuries (0,57 ± 0,497 at Beni-Suef hospitals). Highly 
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statistically significant differences were observed in all aspects of knowledge about the impact of climate 
change on children’s health between the two groups of nurses (P-value < 0,001).

Table 2. Comparison of the pediatric nurses’ knowledge about health implications of climate change on children

Al Azhar Hospitals
(n= 168)

Beni-Suef Hospital
(n= 168) T- Test

Mean ± SD Mean ± SD t P value

1.	 Waterborne diseases lead to gastrointestinal 
diseases diarrhea and vomiting

0,90±0,302 0,80±0,403 4,336 0,000**

2.	 Lack of water availability leads to water stress 
and decreases the quantity and quality of water

0,74±0,441 0,67±0,473 3,584 0,000**

3.	 Vector-borne diseases lead to dengue and malaria 0,70±0,461 0,60±0,492 4,336 0,000**

4.	 Food-borne disease leads to food poisoning 0,73±0,444 0,65±0,477 3,743 0,000**

5.	 Decrease food production leads to changes to diet 
and malnutrition

0,80±0,403 0,70±0,461 4,336 0,000**

6.	 Air pollution leads to respiratory diseases  such as 
asthma and allergic reactions

0,90±0,302 0,80±0,403 4,336 0,000**

7.	 Drought and Bushfires effect on environment 
contamination

0,77 ±0,423 0,65±0,477 3,373 0,001**

8.	 Physical injuries due to earthquakes and volcanoes 
that damaged infrastructure 

0,68±0,466 0,57±0,497 4,502 0,000**

9.	 Heat-related illness 0,80±0,403 0,60±0,492 6,509 0,000**

10.	Cold-related illness 0,86±0,351 0,60±0,492 7,698 0,000**

11.	Interference of medical facilities due to extreme 
weather conditions 

0,82±0,3840 0,76±0,4270 3,251 0,000**

12.	Mental health condition changes lead to traumatic 
stress and anxiety disorders

0,80. ±0,403 0,70±0,461 4,336 0,000**

13.	Emotional pain and relocation due to floods linked 
to home loss 

0,74 ±0,441 0,60 ±0,492 4,070 0,000**

14.	Deterioration of health conditions and increased 
violence and felony due to lifestyle and personality 
changes 

0,89 ±0,310 0,70±0,459 5,182 0,000**

15.	Skin cancer, melanoma, and eye disease due to  
UV exposure 

0,82 ±0,384 0,67±0,473 4,322 0,000**

Total score 12,01±4,748 10,15±5,299 8,373 0,000**

Independent sample t-test p-value at ≤ 0,001**

Table 3. Comparison of the pediatric nurses’ knowledge about their role in climate changes

Al Azhar 
hospitals

Beni-Suef 
hospital T- Test

Mean ± SD Mean ± SD T P value

1.	 Establish a green team at the workplace and use 
smart healthy climate

0,57±0,4960 0,39±0,490 6,025 0,000**

2. Parent education about climate change and 
encouragement of sustainability

0,48±0,501 0,29±0,456 6,269 0,000**

3. Participation with multi-sector in climate action 
plan 

0,69±0,464 0,49±0,501 6,389 0,000**

4. Make a plan for emerging demands and prepare 
parents for possible climate change crises

0,67±0,471 0,39±0,490 8,054 0,000**

5. Provide health intervention for the impact of climate 
change on children’s health

0,77±0,420 0,60±0,492 6,025 0,000**

Total  score 3,19±2,085 2,17±2,180 9,014 0,000**

Independent sample t-test p-value at ≤ 0,001**
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Table 3 presents the mean scores of studied nurses’ knowledge concerning their role in climate change. The 
mean score was 3,19 ± 2,085 and 2,17 ± 2,180 for Al Azhar and Beni-Suef hospitals, respectively. The mean score 
for providing health intervention for the impact of climate change on children’s health at Al Azhar hospitals was 
0,77 ± 0,420, compared to 0,60 ± 0,492 at Beni-Suef Hospitals, and was the highest for both groups. There was 
a highly statistically significant difference between the two groups of nurses in all items (P ≤ 0,001).

Figure 1 depicts the percentage distribution of the two studied groups of nurses based on their total 
knowledge about climate change; 69,6 % of the studied nurses at Al Azhar hospitals demonstrated a good level 
of knowledge, whereas 48,2 % of those at Beni-Suef hospitals exhibited a poor level of knowledge regarding 
climate change.

 

Figure 1. Total knowledge about climate change

Figure 2 illustrates climate health skills among the two groups of studied nurses. At Al Azhar hospitals, 29,2 
% and 22,6 % of nurses had excellent and very good skills, respectively, while 50,6 % at Beni-Suef hospitals 
possessed poor skills regarding climate change.

Figure 2. Climate Health Skills Scale

https://doi.org/10.56294/saludcyt2024.1361
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Figure 3 illustrates the percentage distribution of the studied two groups of nurses based on their total 
attitude regarding climate change. A total of 82,1 % of the studied nurses at Al Azhar hospitals expressed a 
positive attitude, while 54,2 % at Beni-Suef hospitals had negative attitudes regarding climate change. 

 

 
Figure 3. Total attitude regarding climate change

According to Figure 4, nurses’ knowledge strongly correlates with skills at Al Azhar hospitals, determined by 
Pearson’s coefficient test (0,803) with a significance level of < 0,001. This correlation implies that knowledge 
is essential for greater proficiency and enhanced skills. 

Figure 4. Correlation between knowledge and skills of the nurses regarding climate changes Al Azhar hospitals

Figure 5 demonstrates a positive correlation between knowledge and skills at Beni-Suef hospitals, with a 
correlational value of 0,858 and a degree of significance at < 0,001.
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Figure 5. Correlation between knowledge and skills of the nurses regarding climate changes Beni-Suef hospital

The t-test results presented in table 4 indicated highly statistically significant differences in the knowledge, 
skills, and attitudes of pediatric nurses at Al Azhar hospitals and Beni-Suef hospitals concerning education, 
experience, and training courses (P < 0,05). Additionally, there were significant differences in the knowledge, 
skills, and attitudes of nurses specifically related to their age at Beni-Suef Hospitals. These findings emphasize 
the substantial impact of these factors on the knowledge, skills, and attitudes of nurses.

Table 4. Association between demographic factors of the nurses and knowledge, skills & attitude regarding climate 
change and its effect on children

Variable
Knowledge Skills Attitude

Al Azhar 
hospitals

Beni -Suef 
hospitals

Al Azhar 
hospitals

Beni- Suef 
hospitals

Al Azhar 
hospitals

Beni -Suef 
hospitals

Age /years Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

20-30     1,6±0,5 1,2±0,4 3,0±1,5 1,6±1,3 1,7±0,4 1,2±0,4

31-40 1,7±0,4 1,5±0,5 3,3±1,6 2,4±1,5 1,8±0,3 1,6±0,5

<41 1,727±0,4 1,7±0,5 3,2±1,5 3,2±1,7 1,8±0,4 1,7±0,5

F[p] 0,789[0,452] 11,621[0,000] 0,359[0,699] 29,517[0,000] 0,184[0,832] 11,621[0,000]

Educational level

Diploma 1,718±0,4 1,3±0,4 3,3±1,6 1,7±1,3 1,8±0,3 1,3±0,4

Institute 1,610±0,5 1,5±0,5 2,9±1,5 2,1±1,4 1,7±0,4 1,5±0,5

Bachelor 1,950±0,2 1,7±0,5 4,1±1,2 3,1±1,7 1,9±0,2 1,7±0,5

F[p] 4,637[0,011] 7,250[0,001] 11,520[0,007] 24,285[0,000] 2,076[0,012] 7,250[0,001]

Experience

1<5 yrs 1,5±0,5 1,3±0,5 2,5±1,5 1,8±1,3 1,7±0,4 1,3±0,4

5<10 yrs 1,5±0,5 1,5±0,5 2,5±1,3 2,16±1,5 1,6±0,5 1,4±0,5

≥10 years 1,8±0,4 1,8±0,4 3,8±1,4 3,5±1,7 1,9±0,2 1,8±0,4

F[p] 4,520[0,000] 10,290[0,000] 17,301[0,000] 15,878[0,000] 14,423[0,000] 10,290[0,000]

Training course

Yes 1,7±0,4 1,4±0,5 3,4±1,5 2,1±1,5 1,9±0,3 1,4±0,5

No 1,6±0,5 1,7±04 2,8±1,4 2,9±1,6 1,7±0,4 1,7±0,4

F[p] 4,255[0,041] 10,336[0,002] 6,990[0,009] 8,502[0,004] 6,756[0,010] 10,336[0,002]

F is the analysis of variance (ANOVA), [p] is the p-value
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DISCUSSION
Pediatric nurses play a vital role in addressing the health implications of climate change, contributing 

significantly to the well-being of vulnerable members of society. In the context of climate change, children are 
identified as particularly susceptible to health issues.(32)

Examining the years of experience among the studied nurses, the research indicates a high percentage 
with over ten years of experience in both groups. The author posits that this is likely due to the majority 
of the study sample being senior nurses over 30 years old, aligning with Polivka et al.(37) findings that more 
than one-third of nurses have over ten years of experience. This contrasts with Xiao et al.(28) who reported 
that over two-quarters of nurses had less than three years of work experience. The divergence in findings 
emphasizes the need for further exploration. Regarding participation in training courses or symposiums on 
climate change, the study reveals that a majority in both groups did not attend such sessions. This observation 
suggests a potential gap in in-service training courses and hospital workshops addressing climate change, 
requiring attention from medical and nursing authorities. La Torre et al.(1) reported contrasting findings, noting 
that most studied subjects participated in courses related to climate change, highlighting a discrepancy that 
warrants consideration. The study’s core research questions focus on assessing nurses’ knowledge, skills, and 
attitudes regarding climate change. In evaluating nurses’ knowledge about the health implications of climate 
change on children, the study found a significantly higher mean score for the Al Azhar hospitals group compared 
to the Beni-Suef hospitals group (P <  0,001). This distinction may be attributed to the location of Al Azhar 
hospitals in Cairo, where nurses face more health problems related to climate change, air pollution, and 
urbanization, in contrast to Beni-Suef, a smaller rural town where nurses may be less concerned about such 
impacts. This finding aligns with Byron et al.(29) indication that a large percentage of studied nurses exhibit a 
higher awareness of the health problems associated with climate change. Analyzing differences between the 
two groups, the study revealed a statistically significant difference in all mean scores based on nurses’ roles 
in addressing climate change (P value of 0,001). Notably, the mean score for providing health interventions 
for the impact of climate change on children’s health at Al Azhar hospitals was 0,77±0,420, while at Beni-Suef 
hospitals, it was 0,60±0,492. This finding supports the literature, such as that by Nurses and Nurse Practitioners 
of British Columbia,(34) which emphasizes the crucial role of nurses in establishing strategies for treating and 
providing health interventions for patients vulnerable to climate change. Within the same framework, when 
assessing the overall knowledge of nurses about climate change, our findings underscore that nearly two-thirds 
of the nurses at Al Azhar hospitals demonstrated a good knowledge. This heightened awareness among Al Azhar 
hospital nurses may be attributed to the susceptibility of the Cairo zone to climate change and its associated 
uncertainties. This discovery aligns with the findings of Felicilda-Reynaldo et al.(19) who reported that over 
half of their studied nurses exhibited moderate knowledge about climate change. In contrast, over two-fifths 
of the nurses at Beni-Suef hospitals exhibited a need for better knowledge, possibly indicating a requirement 
for continuous education and training on climate change. These results are consistent with a study by Iira et 
al.(38) highlighting insufficient knowledge among the subjects regarding climate change. A particularly intriguing 
and pivotal discovery in this study is that over one-quarter of the nurses at Al Azhar hospitals demonstrated 
excellent overall skills in addressing climate change. This result supports the theory that highly qualified and 
proficient nurses play a crucial role in the success of providing healthcare to children. This outcome mirrors the 
findings of Alvarez-Garcia et al.(35) who observed high skills among their study sample. In contrast, more than 
half of the nurses at Beni-Suef hospitals exhibited poor levels of overall skills in addressing climate change, 
potentially linked to lower academic backgrounds. This finding aligns with Kalogirou et al.(39) who reported 
a lack of understanding of the responsibilities and skills needed to address climate change among nurses. In 
opposition, Anaker et al.(40) found that over half of their study sample possessed good skills. Another critical 
finding in this study is that over three-quarters of the nurses at Al Azhar hospitals held positive attitudes toward 
climate change. This could be attributed to African countries experiencing larger climate change consequences, 
increasing nurses’ awareness of its implications and influencing their knowledge, skills, and attitudes. The 
presence of environmental laws as a crucial component of the nation’s development goals may also contribute 
to these positive attitudes. This finding parallels the results of Xiao et al.(28) who noted that most nurses in their 
study had a positive attitude toward climate change. Conversely, over half of the nurses at Beni-Suef hospitals 
displayed a negative attitude toward climate change. The authors posit that this may be due to Beni-Suef being 
a minor deserting governorate, not a coastal one, with a small population, leading nurses to perceive climate 
change as irrelevant to their lives. Additionally, nurses graduating from Beni-Suef University may not have been 
exposed to topics related to climate change in their curriculum, discouraging them from adopting sustainable 
healthcare practices. These results differ from those of Kircher et al.(41) who reported that two-thirds of their 
survey participants held a favorable attitude toward climate change. According to the current study, there 
is a statistically significant relationship between nurses’ overall total knowledge, skills, and attitudes, and 
their age, education, experience, and training courses, with a P value of 0,001. These results align with those 
of La Torre et al.(1) who noted a significant relationship between age and total knowledge. In this study, a 
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strong, significant correlation (P value of 0,001) was observed between nurses’ overall knowledge, practice, 
and attitude, potentially linked to nurses possessing the necessary knowledge for higher professional practice. 
Alvarez-Garcia et al.(6) confirmed this result, while Polivka et al.(37) discovered that the knowledge and attitude 
of nurses did not have a statistically significant relationship. This research is significant as the first in Egypt to 
exclusively focus on pediatric nurses and explore their role in addressing climate change, distinguishing it from 
prior studies that included a mix of nurses.

Practical Implications and Recommendations
This study enhances our understanding of the role nurses play in mitigating the adverse impacts of climate 

change on children. The research suggests that enhancing awareness among pediatric nurses about climate 
change through in-service training programs is crucial. There is a need to integrate a green nursing curriculum 
for undergraduate students and update it in post-graduate programs to better prepare graduates for the 
increasing incentives and challenges associated with addressing climate change and employing adaptation 
strategies in nursing. Additionally, establishing guidelines for nurses to adopt sustainable practices in their 
work, implementing legislation to reduce healthcare waste and ensure proper waste management, and creating 
incentives for nurses to incorporate environmentally friendly medical procedures in their interventions are 
highly recommended. Establishing green teams in healthcare settings that promote environmental sustainability 
and emphasizing nurses’ awareness through programs and education is also important.

CONCLUSIONS
Our findings concludes that 69,6 % of the studied nurses at Al Azhar hospitals demonstrated a good level 

of knowledge, whereas 48,2 % of those at Beni-Suef hospitals exhibited a poor level of knowledge regarding 
climate change. Correspondingly, at Al Azhar hospitals, 29,2 % of nurses had excellent skills, while 50,6 % at 
Beni-Suef hospitals possessed poor skills regarding climate change. Besides, a total of 82,1 % of the studied 
nurses at Al Azhar hospitals expressed a positive attitude, while 54,2 % at Beni-Suef hospitals had negative 
attitudes regarding climate change.
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